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REMARKS 

Favorable reconsideration and allowance of all pending claims in view of the following 
remarks is respectfully requested. 

Claims 1-75 are pending in this application. 

The Examiner has rejected Claims 1-75 under 35 U.S.C. § 1 02(b) as being anticipated by 
Valcho et al. U.S. Patent No. 4,601,837 ("Valcho et al This rejection is respectfully 
traversed. 

Valcho et al. fail to disclose a stable colloidal suspension comprising "(a) a dispersed 
phase comprising a major amount of one or more dispersed hydrated polymeric compounds 
selected from ... polymolybdates ... and, (b) an oil phase comprising one or more dispersing 
agents and a diluent oil" as generally recited in independent Claims 1,18 and 43. 

It is well established that for a prior art reference to evidence lack of novelty 
(anticipation) of the subject matter of a claim under 35 U.S.C. §102, each and every element as 
set forth in the claim must be either expressly or inherently described in a single prior art 
reference. Verdegall Brothers, Inc. v. Union Oil Co. ofCaL, 814 F.2d 628, 631, 2 USPQ2d 
1051, 1053 (Fed. Cir.), cert, denied, 484 U.S. 827 (1987). 

In the Office Action, the Examiner states that "Valcho discloses solutions or dispersions 
made by mixing hydrated polymolybdates and oil where the polymolybdate is the major part of 
the dispersed phase and which may include polybutene succinic anhydride to improve clarity". 
The Examiner goes on to state that "[i]t would appear that the conditions using molybdenum 
oxides and acids of the patentee with heating would be sufficient to give the polymerizations 
required of the instant claims." 
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In contrast to the presently claimed invention, Valcho et al. disclose a process for the 
manufacture of an overbased molybdenum-alkaline earth metal sulfonate by (a) introducing into 
a reaction zone a sulfonic acid, at least about 0.1 wt% of which is neutralized with ammonia; (b) 
adding a substantially inert diluent, an alkaline earth metal compound, an alkanol having from 
one to seven carbon atoms, and water to the reaction zone to form a hydration mixture; (c) 
heating the hydration mixture to an elevated temperature to hydrate the alkaline earth metal 
compound to produce an alkaline earth metal hydroxide hydrate; (d) adding an acidic material to 
the reaction zone at a temperature within the range of about 26.7°C (80°F) to about 68.5°C 
(155°F); and (e) adding a molybdenum-containing compound to the reaction zone at a time in the 
process that is subsequent to the introducing of a sulfonic acid and prior to adding of an acidic 
material to form the molybdenum-alkaline earth metal sulfonate. Valcho et al. further disclose 
that the overbased molybdenum-alkaline earth metal sulfonate product will have a high Total 
Base Number (TBN) of at least 300. Accordingly, by overbasing the molybdenum-alkaline earth 
metal sulfonate, the pH of the product will be greater than 7. 

However, at a pH of greater than 7, any polymolybdate present in the solution would 
necessarily breakdown into a non-polymeric molybdate. This is evidenced in, for example, 
Encyclopedia of Chemical Technology, "Mass Transfer to Neuroregulators", Fourth Edition, 
Volume 16, pp. 940-942 (1995) (Exhibit 1) which states that "In aqueous solution the behavior 
of Mo(VI) is extremely pH-dependent. Above pH 7 molybdenum (VI) occurs as the tetrahedral 
oxyanion M0O4 2 ", but below pH 7 a complex series of concentration-, temperature-, and pH- 
dependent equilibria exist. The best known of these equilibria leads to the formation of the 
heptamolybdate, M07O24 6 " . • . and octamolybdate, Mo8C>26 4 \ ions." As such, the overbased 
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molybdenum-alkaline earth metal sulfonate product disclosed in Valcho et al. would not contain 
(a) a dispersed phase comprising a major amount of one or more dispersed hydrated polymeric 
compounds selected from . . . polymolybdates . . . and, (b) an oil phase comprising one or more 
dispersing agents and a diluent oil. In contrast, the overbased product would simply be an 
overbased molybdenum-alkaline earth metal sulfonate. Accordingly, since Valcho et al. do not 
disclose a stable colloidal suspension comprising "(a) a dispersed phase comprising a major 
amount of one or more dispersed hydrated polymeric compounds selected from . . . 
polymolybdates . . . and (b) an oil phase comprising one or more dispersing agents and a diluent 
oil" as generally recited in independent Claims 1,18 and 43, independent Claims 1,18 and 43 
are not anticipated by Valcho et al. 

In addition, with respect to Claim 18, nowhere does Valcho et al disclose a "process for 
preparing a stable colloidal suspension comprising: 

mixing, under agitation, (a) an aqueous solution comprising one or more hydrated 
polymeric compounds selected from the group consisting of polymolybdates, polytungstates, 
polyvanadates, polyniobates, polytantalates, polyuranates, and mixtures thereof; (b) one or more 
dispersing agents and (c) a diluent oil to form a micro emulsion; and, 

heating the micro emulsion to a temperature to remove sufficient water so as to produce a 
stable colloidal suspension" as presently recited in Claim 18. 

Nor, with respect to Claim 43, does Valcho et al likewise disclose a "process for 
preparing a stable colloidal suspension comprising: 

mixing, under agitation, an (a) aqueous solution comprising (i) one or more monomeric 
compounds selected from the group consisting of molybdenum, tungsten, and vanadium 
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containing compounds and (ii) an effective amount of an acid capable of at least partially 
polymerizing the one or more monomeric compounds; (b) one or more dispersing agents and (c) 
a diluent oil to form a micro emulsion; and, 

heating the micro emulsion to a temperature to remove sufficient water so as to produce a 
stable colloidal suspension" as presently recited in Claim 43. 

Nor, with respect to Claim 63, does Valcho et al likewise disclose a "process for 
preparing a stable colloidal suspension comprising: 

mixing, under agitation, (a) an aqueous solution comprising one or more monomeric 
compounds selected from the group consisting of niobium, tantalum, and uranium containing 
compounds; (b) one or more dispersing agents and (c) a diluent oil to form a micro emulsion; 
and, 

heating the micro emulsion to a temperature to remove sufficient water so as to produce a 
stable colloidal suspension" as presently recited in Claim 63. 

Rather, Valcho et al. simply disclose stirring the reaction mixture to prepare the 
overbased molybdenum-alkaline earth metal sulfonate. However, stirring alone would be 
insufficient to form a micro emulsion as presently recited in Claims 18, 43 and 63. This is 
evidenced in, for example, Colloidal Systems and Interfaces, "Processing Methods for Making 
Emulsions and Suspensions", Chapter IE, pp. 56-61 (1988) (Exhibit 2) which generally states 
that high velocity is typically required to emulsify liquids and further states that a colloid mill, 
used to emulsify liquids, operates by rotating at speeds of 1,000-20,000 rpm. By subjecting the 
mixture of recited components (a)-(c) to agitation, as set forth in Claim 18, 43 and 63, a micro 
emulsion can be obtained, which, after heating to a temperature to remove sufficient water, 



18 



Appln.No. 10/675,631 

Response dated April 3, 2007 

Reply to Office Action dated January 3, 2007 

produces the claimed stable colloidal suspension. Certainly, then, the disclosure in Valcho et al. 
of simply stirring the reaction mixture to prepare the overbased molybdenum-alkaline earth 
metal sulfonate would not provide a micro emulsion as presently recited in Claims 18, 43 and 63. 
Accordingly, Claims 18, 43 and 63 are believed to be further patentable over Valcho et al. 

Furthermore, with respect to Claim 63, nowhere does Valcho et al. disclose a "process for 
preparing a stable colloidal suspension comprising: 

mixing, under agitation, (a) an aqueous solution comprising one or more monomeric 
compounds selected from the group consisting of niobium, tantalum, and uranium containing 
compounds; (b) one or more dispersing agents and (c) a diluent oil to form a micro emulsion; 
and, 

heating the micro emulsion to a temperature to remove sufficient water so as to produce a 
stable colloidal suspension comprising (a) a dispersed phase comprising a major amount of a 
dispersed hydrated polymeric compound selected from the group consisting of polyniobates, 
polytantalates, and polyuranates\ and, (b) an oil phase comprising the dispersing agent and the 
diluent oil" as presently recited in Claim 63. 

Rather, Valcho et al. simply disclose that molybdenum compounds can be added to the 
reaction mixture to prepare overbased molybdenum-alkaline earth metal sulfonate. As there is 
no disclosure in Valcho et al. of mixing an aqueous solution comprising one or more monomeric 
compounds selected from the group consisting of niobium, tantalum, and uranium containing 
compounds, Valcho et al. could not possibly obtain a colloidal suspension comprising (a) a 
dispersed phase comprising a major amount of a dispersed hydrated polymeric compound 
selected from the group consisting of polyniobates, polytantalates, and polyuranates; and, (b) an 
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oil phase comprising the dispersing agent and the diluent oil as presently recited in Claim 63. 
Accordingly, Claim 63 is believed to be further patentable over Valcho et al. 

For the foregoing reasons, Claims 1-75 are believed to possess novel subject matter 
relative to Valcho et al. Thus, withdrawal of the rejection of Claims 1-75 under 35 U.S.C. §102 
(b) is respectfully requested. 

The Examiner has rejected Claims 1-75 under 35 U.S.C. §103(a) as being obvious over 
Valcho et al. This rejection is respectfully traversed. 

Valcho et al. likewise provide no suggestion or motivation of a stable colloidal 
suspension comprising "(a) a dispersed phase comprising a major amount of one or more 
dispersed hydrated polymeric compounds selected from ... polymolybdates ... and, (b) an oil 
phase comprising one or more dispersing agents and a diluent oil" as generally recited in 
independent Claims 1,18 and 43. 

Rather, Valcho et al. disclose a process for the manufacture of an over based 
molybdenum-alkaline earth metal sulfonate. Valcho et al. further disclose that the overbased 
molybdenum-alkaline earth metal sulfonate product will have a Total Base Number (TBN) of at 
least 300. Accordingly, by overbasing the molybdenum-alkaline earth metal sulfonate, the pH of 
the product will be greater than 7. 

However, as stated above, at a pH of greater than 7, any polymolybdate present in the 
solution would breakdown into a non-polymeric molybdate. This is evidenced in Exhibit 1 
which states that "In aqueous solution the behavior of Mo(VI) is extremely pH-dependent. 
Above pH 7 molybdenum (VI) occurs as the tetrahedral oxyanion MoC>4 2 \ but below pH 7 a 
complex series of concentration-, temperature-, and pH-dependent equilibria exist. The best 
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known of these equilibria leads to the formation of the heptamolybdate, M07O24 6 " . . . and 
octamolybdate, MogC^ 4 ", ions." Thus, nothing in Valcho et al. would lead one skilled in the art 
to modify the overbased molybdenum-alkaline earth metal sulfonate and arrive at the presently 
recited stable colloidal suspension comprising "(a) a dispersed phase comprising a major amount 
of one or more dispersed hydrated polymeric compounds selected from . . . polymolybdates 
. . .and, (b) an oil phase comprising one or more dispersing agents and a diluent oil" of 
independent Claims 1,18 and 43. In fact, one skilled in the art would be led away by the 
disclosure in Valcho et al. 

In addition, with respect to Claim 1 8, nowhere does Valcho et al provide any suggestion 
or motivation of a process for preparing a stable colloidal suspension comprising: 

"mixing, under agitation, (a) an aqueous solution comprising one or more hydrated 
polymeric compounds selected from the group consisting of polymolybdates, polytungstates, 
polyvanadates, polyniobates, polytantalates, polyuranates, and mixtures thereof; (b) one or more 
dispersing agents and (c) a diluent oil to form a micro emulsion; and, 

heating the micro emulsion to a temperature to remove sufficient water so as to produce a 
stable colloidal suspension" as presently recited in Claim 18. 

Nor, with respect to Claim 43 , does Valcho et al provide any suggestion or motivation of 
a process for preparing a stable colloidal suspension comprising: 

"mixing, under agitation, an (a) aqueous solution comprising (i) one or more monomeric 
compounds selected from the group consisting of molybdenum, tungsten, and vanadium 
containing compounds and (ii) an effective amount of an acid capable of at least partially 
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polymerizing the one or more monomeric compounds; (b) one or more dispersing agents and (c) 
a diluent oil to form a micro emulsion; and, 

heating the micro emulsion to a temperature to remove sufficient water so as to produce a 
stable colloidal suspension" as presently recited in Claim 43. 

Nor, with respect to Claim 63, does Valcho et al provide any suggestion or motivation of 
a process for preparing a stable colloidal suspension comprising: 

"mixing, under agitation, (a) an aqueous solution comprising one or more monomeric 
compounds selected from the group consisting of niobium, tantalum, and uranium containing 
compounds; (b) one or more dispersing agents and (c) a diluent oil to form a micro emulsion; 
and, 

heating the micro emulsion to a temperature to remove sufficient water so as to produce a 
stable colloidal suspension" as presently recited in Claim 63. 

Rather, as stated above, Valcho et al. simply disclose stirring the reaction mixture to 
prepare the overbased molybdenum-alkaline earth metal sulfonate. However, stirring alone 
would be insufficient to form a micro emulsion as presently recited in Claims 18, 43 and 63. 
This is evidenced in Exhibit 2 which states that colloid mills are used to emulsify liquids and 
further states that the colloid mills operate by rotating at speeds of 1,000-20,000 rpm. By 
subjecting the mixture of recited components (a)-(c) to agitation, a micro emulsion can be 
obtained, which, after heating to a temperature to remove sufficient water, produces the claimed 
stable colloidal suspension. Certainly, then, the disclosure in Valcho et al. of simply stirring the 
reaction mixture to prepare the overbased molybdenum-alkaline earth metal sulfonate provides 
no suggestion, motivation or even a hint of forming a micro emulsion by subjecting the mixture 
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of recited components (a)-(c) to agitation and then heating the micro emulsion to a temperature 
to remove sufficient water and produce the claimed stable colloidal suspension as presently 
recited in Claims 18, 43 and 63. Accordingly, Claims 18, 43 and 63 are believed to be further 
patentable over Valcho et al. 

Furthermore, with respect to Claim 63, nowhere does Valcho et al. provide any 
suggestion of motivation of a process for preparing a stable colloidal suspension comprising: 

"mixing, under agitation, (a) an aqueous solution comprising one or more monomeric 
compounds selected from the group consisting of niobium, tantalum, and uranium containing 
compounds; (b) one or more dispersing agents and (c) a diluent oil to form a micro emulsion; 
and, 

heating the micro emulsion to a temperature to remove sufficient water so as to produce a 
stable colloidal suspension comprising (a) a dispersed phase comprising a major amount of a 
dispersed hydrated polymeric compound selected from the group consisting of polyniobates, 
polytantalates, and polyuranates; and, (b) an oil phase comprising the dispersing agent and the 
diluent oil" as presently recited in Claim 63. 

Rather, Valcho et al. simply disclose that molybdenum compounds can be added to the 
reaction mixture to prepare overbased molybdenum-alkaline earth metal sulfonate. At no point 
is there any suggestion, motivation or even a hint in Valcho et al. of mixing (a) an aqueous 
solution comprising one or more monomeric compounds selected from the group consisting of 
niobium, tantalum, and uranium containing compounds, with (b) one or more dispersing agents 
and (c) a diluent oil to form the recited colloidal suspension. In contrast, the primary goal of 
Valcho et al. was to find a solution of overbasing of magnesium. Thus, nothing in Valcho et al. 
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would lead one skilled in the art to modify the overbased molybdenum-alkaline earth metal 
sulfonate disclosed therein and arrive at a process to prepare a colloidal suspension comprising 
(a) a dispersed phase comprising a major amount of a dispersed hydrated polymeric compound 
selected from the group consisting of polyniobates, polytantalates, and polyuranates; and, (b) an 
oil phase comprising the dispersing agent and the diluent oil by "mixing, under agitation, (a) an 
aqueous solution comprising one or more monomeric compounds selected from the group 
consisting of niobium, tantalum, and uranium containing compounds; (b) one or more dispersing 
agents and (c) a diluent oil to form a micro emulsion; and, heating the micro emulsion to a 
temperature to remove sufficient water so as to produce a stable colloidal suspension" as 
presently recited in Claim 63. Accordingly, Claim 63 is believed to be further patentable over 
Valcho et al. 

For the foregoing reasons, Claims 1-75 are believed to be nonobvious, and therefore 
patentable, over Valcho et al. Accordingly, withdrawal of the rejection of Claims 1-75 under 35 
U.S.C. §103 (c) is respectfully requested. 

The Examiner has rejected Claims 1, 2, 5-1 1, 14-19, 22, 23, 26-35, 37, 39-44, 49, 51, 54- 
63, 69 and 72-75 under 35 U.S.C. § 102(b) as being anticipated by Schreiber U.S. Patent No. 
4,647,388 ("Schreiber"). This rejection is respectfully traversed. 

Schreiber fails to disclose, inter alia, a "stable colloidal suspension comprising: (a) a 
dispersed phase comprising a major amount of one or more dispersed hydrated polymeric 
compounds selected from ... polymolybdates ... and, (b) an oil phase comprising one or more 
dispersing agents and a diluent oil" as generally recited in independent Claims 1,18 and 43. 
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It is well established that for a prior art reference to evidence lack of novelty 
(anticipation) of the subject matter of a claim under 35 U.S.C. §102, each and every element as 
set forth in the claim must be either expressly or inherently described in a single prior art 
reference. Verdegall Brothers, Inc. v. Union Oil Co. ofCal, 814 F.2d 628, 631, 2 USPQ2d 
1051, 1053 (Fed. Cir.), cert, denied, 484 U.S. 827 (1987). 

In contrast to the presently claimed invention, Schreiber discloses a lubricant additive 
obtained from the reaction product of a salt of a tertiary amine with ammonium molybdate 
and/or molybdic acid. Schreiber further discloses that the tertiary amine salt is preferably used in 
a mole ratio of 1 : 1 or more and, in particular, a weight ratio of tertiary amine salt to ammonium 
molybdate or molybdic acid of 50:20 to 70:40 and more preferably 60:25. Thus, by using a 
greater amount of tertiary amine salt as compared to the ammonium molybdate or molybdic acid, 
a significant amount of the tertiary amine salt will be present in the reaction product disclosed in 
Schreiber. As such, the suspension disclosed in Schreiber could not contain "(a) a dispersed 
phase comprising a major amount of one or more dispersed hydrated polymeric compounds 
selected from ... polymolybdates ... and, (b) an oil phase comprising one or more dispersing 
agents and a diluent oil" as generally recited in independent Claims 1,18 and 43. Thus, 
Schreiber does not disclose all of the elements and limitations of the claimed invention. 
Accordingly, independent Claims 1,18 and 43 are not anticipated by Schreiber. 

In addition, with respect to Claim 18, nowhere does Schreiber disclose a process for 
preparing a stable colloidal suspension comprising: 

"mixing, under agitation, (a) an aqueous solution comprising one or more hydrated 
polymeric compounds selected from the group consisting of polymolybdates, polytungstates, 
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polyvanadates, polyniobates, polytantalates, polyuranates, and mixtures thereof; (b) one or more 
dispersing agents and (c) a diluent oil to form a micro emulsion; and, 

heating the micro emulsion to a temperature to remove sufficient water so as to produce a 
stable colloidal suspension" as presently recited in Claim 18. 

Nor, with respect to Claim 43, does Schreiber likewise disclose a process for preparing a 
stable colloidal suspension comprising: 

"mixing, under agitation, an (a) aqueous solution comprising (i) one or more monomeric 
compounds selected from the group consisting of molybdenum, tungsten, and vanadium 
containing compounds and (ii) an effective amount of an acid capable of at least partially 
polymerizing the one or more monomeric compounds; (b) one or more dispersing agents and (c) 
a diluent oil to form a micro emulsion; and, 

heating the micro emulsion to a temperature to remove sufficient water so as to produce a 
stable colloidal suspension" as presently recited in Claim 43. 

Nor, with respect to Claim 63, does Schreiber likewise disclose a process for preparing a 
stable colloidal suspension comprising: 

"mixing, under agitation, (a) an aqueous solution comprising one or more monomeric 
compounds selected from the group consisting of niobium, tantalum, and uranium containing 
compounds; (b) one or more dispersing agents and (c) a diluent oil to form a micro emulsion; 
and, 

heating the micro emulsion to a temperature to remove sufficient water so as to produce a 
stable colloidal suspension" as presently recited in Claim 63. 
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Rather, Schreiber simply discloses a lubricant additive obtained from the reaction product 
of a salt of a tertiary amine with ammonium molybdate and/or molybdic acid. Schreiber further 
discloses that the lubricant additive according to the present invention is preferably present as a 
package in the form of a solution or suspension in a primary oil (mineral or synthetic oil) and is 
preferably sold and used in this form. Schreiber goes on to state in Example 2 that a lubricating 
agent package is produced by mixing 2 parts by weight of a reaction product obtained according 
to Example 1 (a) in mineral oil, 4 parts by weight of sulphonated ester and 2 parts by weight of 
zinc dithiophosphate. At no point in Schreiber is there any disclosure of the specifically recited 
steps of the process set forth in Claims 18, 43 and 63. Thus, Schreiber does not disclose all of 
the elements and limitations of the claimed invention and independent Claims 18, 43 and 63 are 
not anticipated by Schreiber. Accordingly, Claims 18, 43 and 63 are believed to be further 
patentable over Schreiber. 

Furthermore, with respect to Claim 63, nowhere does Schreiber disclose a process for 
preparing a stable colloidal suspension comprising: 

"mixing, under agitation, (a) an aqueous solution comprising one or more monomeric 
compounds selected from the group consisting of niobium, tantalum, and uranium containing 
compounds; (b) one or more dispersing agents and (c) a diluent oil to form a micro emulsion; 
and, 

heating the micro emulsion to a temperature to remove sufficient water so as to produce a 
stable colloidal suspension comprising (a) a dispersed phase comprising a major amount of a 
dispersed hydrated polymeric compound selected from the group consisting of polyniobates, 
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polytantalates, and polyuranates; and, (b) an oil phase comprising the dispersing agent and the 
diluent oil" as presently recited in Claim 63. 

Rather, Schreiber simply discloses a lubricant additive obtained from the reaction product 
of a salt of a tertiary amine with ammonium molybdate and/or molybdic acid. As there is no 
disclosure in Schreiber of mixing, under agitation, an aqueous solution comprising one or more 
monomeric compounds selected from the group consisting of niobium, tantalum, and uranium 
containing compounds, Schreiber could not possibly obtain a colloidal suspension comprising 
"(a) a dispersed phase comprising a major amount of a dispersed hydrated polymeric compound 
selected from the group consisting of polyniobates, polytantalates, and polyuranates; and, (b) an 
oil phase comprising the dispersing agent and the diluent oil" as presently recited in Claim 63. 
Accordingly, Claim 63 is believed to be further patentable over Schreiber. 

For the foregoing reasons, Claims 1, 2, 5-1 1, 14-19, 22, 23, 26-35, 37, 39-44, 49, 51, 54- 
63, 69 and 72-75 are believed to possess novel subject matter relative to Schreiber. Thus, 
withdrawal of the rejection of Claims 1, 2, 5-1 1, 14-19, 22, 23, 26-35, 37, 39-44, 49, 51, 54-63, 
69 and 72-75 under 35 U.S.C. §102 (b) is respectfully requested. 

The Examiner has rejected Claims 1, 2, 5-11, 14-19, 22, 23, 26-35, 37, 39-44, 49, 51, 54- 
63, 69 and 72-75 under 35 U.S.C. §103(a) as being obvious over Schreiber. This rejection is 
respectfully traversed. 

Schreiber likewise provides no suggestion or motivation of a stable colloidal suspension 
comprising "(a) a dispersed phase comprising a major amount of one or more dispersed hydrated 
polymeric compounds selected from ... polymolybdates ... and, (b) an oil phase comprising one 
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or more dispersing agents and a diluent oil" as generally recited in independent Claims 1,18 and 
43. 

Rather, Schreiber discloses a lubricant additive obtained from the reaction product of a 
salt of a tertiary amine with ammonium molybdate and/or molybdic acid. Schreiber further 
discloses that the tertiary amine salt is preferably used in a mole ratio of 1 : 1 or more and, in 
particular, a weight ratio of tertiary amine salt to ammonium molybdate or molybdic acid of 
50:20 to 70:40 and more preferably 60:25. Thus, by using a greater amount of tertiary amine salt 
as compared to the ammonium molybdate or molybdic acid, a significant amount of the tertiary 
amine salt will be present in the reaction product disclosed in Schreiber. As such, nothing in 
Schreiber would lead one skilled in the art to modify the suspension disclosed therein and arrive 
at the colloidal suspension comprising "(a) a dispersed phase comprising a major amount of one 
or more dispersed hydrated polymeric compounds selected from ... polymolybdates . . . and, (b) 
an oil phase comprising one or more dispersing agents and a diluent oil" as generally recited in 
independent Claims 1,18 and 43. 

In addition, with respect to Claim 1 8, nowhere does Schreiber provide any suggestion or 
motivation of a process for preparing a stable colloidal suspension comprising: 

"mixing, under agitation, (a) an aqueous solution comprising one or more hydrated 
polymeric compounds selected from the group consisting of polymolybdates, polytungstates, 
polyvanadates, polyniobates, polytantalates, polyuranates, and mixtures thereof; (b) one or more 
dispersing agents and (c) a diluent oil to form a micro emulsion; and, 

heating the micro emulsion to a temperature to remove sufficient water so as to produce a 
stable colloidal suspension" as presently recited in Claim 18. 
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Nor, with respect to Claim 43 , does Schreiber provide any suggestion or motivation of a 
process for preparing a stable colloidal suspension comprising: 

"mixing, under agitation, an (a) aqueous solution comprising (i) one or more monomeric 
compounds selected from the group consisting of molybdenum, tungsten, and vanadium 
containing compounds and (ii) an effective amount of an acid capable of at least partially 
polymerizing the one or more monomeric compounds; (b) one or more dispersing agents and (c) 
a diluent oil to form a micro emulsion; and, 

heating the micro emulsion to a temperature to remove sufficient water so as to produce a 
stable colloidal suspension" as presently recited in Claim 43. 

Nor, with respect to Claim 63, does Schreiber provide any suggestion or motivation of a 
process for preparing a stable colloidal suspension comprising: 

"mixing, under agitation, (a) an aqueous solution comprising one or more monomeric 
compounds selected from the group consisting of niobium, tantalum, and uranium containing 
compounds; (b) one or more dispersing agents and (c) a diluent oil to form a micro emulsion; 
and, 

heating the micro emulsion to a temperature to remove sufficient water so as to produce a 
stable colloidal suspension" as presently recited in Claim 63. 

Rather, as stated above, Schreiber simply discloses that the lubricant additive according 
to the present invention is preferably present as a package in the form of a solution or suspension 
in a primary oil (mineral or synthetic oil) and goes on to state in Example 2 that a lubricating 
agent package is produced by mixing 2 parts by weight of a reaction product obtained according 
to Example 1 (a) in mineral oil, 4 parts by weight of sulphonated ester and 2 parts by weight of 
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zinc dithiophosphate. At no point is there any disclosure, suggestion or even a hint in Schreiber 
of mixing the recited components (a)-(c) under agitation to obtain a micro emulsion, and heating 
the micro emulsion to a temperature to remove sufficient water so as to produce a stable colloidal 
suspension of Claims 18, 43 and 63. In contrast, Schreiber is simply forming a conventional 
additive package by mixing the lubricant additive obtained from the reaction product of a salt of 
a tertiary amine with ammonium molybdate and/or molybdic acid with an oil and other 
conventional additives. As such, nothing in Schreiber would lead one skilled in the art to modify 
the process of making the additive package disclosed therein and arrive at the presently claimed 
process of preparing a stable colloidal suspension as presently recited in Claims 18, 43 and 63. 
Accordingly, Claims 18, 43 and 63 are believed to be further patentable over Valcho et al. 

Furthermore, with respect to Claim 63, nowhere does Schreiber provide any suggestion 
of motivation of a process for preparing a stable colloidal suspension comprising: 

"mixing, under agitation, (a) an aqueous solution comprising one or more monomeric 
compounds selected from the group consisting of niobium, tantalum, and uranium containing 
compounds', (b) one or more dispersing agents and (c) a diluent oil to form a micro emulsion; 
and, 

heating the micro emulsion to a temperature to remove sufficient water so as to produce a 
stable colloidal suspension comprising (a) a dispersed phase comprising a major amount of a 
dispersed hydrated polymeric compound selected from the group consisting of polyniobates, 
polytantalates, and polyuranates; and, (b) an oil phase comprising the dispersing agent and the 
diluent oil" as presently recited in Claim 63. 
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Rather, as stated above, Schreiber simply discloses a lubricant additive obtained from the 
reaction product of a salt of a tertiary amine with ammonium molybdate and/or molybdic acid. 
At no point is there any suggestion, motivation or even a hint in Schreiber of mixing (a) an 
aqueous solution comprising one or more monomeric compounds selected from the group 
consisting of niobium, tantalum, and uranium containing compounds, with (b) one or more 
dispersing agents and (c) a diluent oil to form the recited colloidal suspension. In contrast, the 
primary goal of Schreiber was to prepare the reaction product of a salt of a tertiary amine with 
ammonium molybdate and/or molybdic acid. Thus, nothing in Schreiber would lead one skilled 
in the art to modify the reaction product disclosed therein and arrive at a process to prepare a 
colloidal suspension by "mixing, under agitation, (a) an aqueous solution comprising one or 
more monomeric compounds selected from the group consisting of niobium, tantalum, and 
uranium containing compounds; (b) one or more dispersing agents and (c) a diluent oil to form a 
micro emulsion; and, heating the micro emulsion to a temperature to remove sufficient water so 
as to produce a stable colloidal suspension" as presently recited in Claim 63. Accordingly, 
Claim 63 is believed to be further patentable over Schreiber. 

For the foregoing reasons, Claims 1, 2, 5-1 1, 14-19, 22, 23, 26-35 3 37, 39-44, 49, 51, 54- 
63, 69 and 72-75 are believed to be nonobvious, and therefore patentable, over Schreiber. 
Accordingly, withdrawal of the rejection of Claims 1, 2, 5-1 1, 14-19, 22, 23, 26-35, 37, 39-44, 
49, 51, 54-63, 69 and 72-75 under 35 U.S.C. §103 (c) is respectfully requested. 
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For the foregoing reasons, Claims 1-75 as presented herein are believed to be in condition 
for allowance. Such early and favorable action is earnestly solicited. 



M. CARMEN & ASSOCIATES, PLLC 
170 Old Country Road - Suite 400 
Mineola, NY 11501 
Phone: (516) 992-1848 
Facsimile: (516) 739-0981 
MEC:bg 



Respectfully submitted, 




Michael E. Carmen 



Reg. No. 43,533 
Attorney for Applicants 
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MOLYBDENUM 
COMPOUNDS 

The chemistry of molybdenum, Mo, is among the most diverse of the transition 
elements: In its compounds, molybdenum exhibits coordination numbers from 
our to eight, oxidation numbers from -II. to VI. and numerous states of aggrega- 
tion .(nuclear !ty). Molybdenum forms binary compounds with many nonmetallic 
elements, and a number of these, namely the.halides, oxides, sulfides, carbides 
nitrides, and silicides, are Q f technological interest. In contrast to its congeners' 
chromium and tungsten,,molybdehum is found naturally in the form of its sulfide 
molybdenite \130B-56-4% MoS 2 . Similarly, in- the. enzymes in which molybdenum 
is_ found, theactive site Mo is -generally in a High sulfur environment. This thio- 
.philicity of Mo also plays a role in a number of its technological uses 

In biology molybdenum is a component of fertilizer and nutrient formula- 
tions (see FERTILIZERS;, MINERAL NUTRIENTS). Over 20 enzymes have been found 
to have molyodenum as a component, of their active sites! The roles of molyb- 
denum m nitrogen. fixation (qv) and nitrate reduction establish this metal as a 
key element of a biological nitrogen cycle. In technology various solid and sol- 
uble molybdenum^ compounds have found^use. in lubrication (see Lubrication 
AND LUBRICANTS); hydrOdesulfurization, : hydrogenation, and oxidation catalysis- 
^^^J'^f^^m^i^ and:smoke retardancy (see FLAME ReW 
DANTS); and various forms: of pigmentation. 

The.mbst important molybdenum oxidation states are VI y IV III II and 

? n by molybdenumibiBdihg 

to electronegative atomWe|#s^oxygen and the halogens. The. lowest oxidation 
states are largely in #$$^4 .drganometallic chemistry, wherein the Mo is 
bound directly tolhe carbon atomiof carbon, monoxide (qv), to organic phosphines 
and/or to a v a«ety of u.nsaturSte'd carbonaceous ligands, 

Molybclenum(VI) 

The chemistry of hexavalent molybdenum is very prominent in both biological 
and industrial systems. Oxygen coordination of molybdenum is most common 
m shis oxidation state (1-3). Molybdenum trioxide [131347.5) MoO, is a key 
mtermediate.in the technological utilization of molybdenum (Fig. 1). In the refin- 
ing of Mo molybdenite ore, MoS 2 , which contains tetrayalent Mo, is first roasted 
m air to form :mpure Mo0 3 . The Mo0 3 is then reduced to the metal with hydro- 
gen from 500-1150'C The trioxide melts at. 79.5 P Q but sublimes significantly 
below that temperature. The structure of Mo0 3 is a .complex, layered arrange- 
ment in wluch each of. the, six-coordinate Mo(VI) atoms shares the face of an 
octahedron with another Mo(VI) atom. The Mo0 3 reacts with base to produce 
■a variety of molybdate salts, the simplest of which are of the form M 2 MoO, 
Sodium molybdate 17631-95-0} is an'example. These water-soluble salts .serve as 
the starting materials for the synthesis of a wide variety of compounds 

Ihe molybdate ion, MoQf , is a d°, fou.r T coordinate, tetrahedral anion. The 
structure (Fig. 2a) resembles that of other Group 6 (VLB) and Group 16 (VIA) 

I^tnM^ W0 '"' S ° r ' ! 60 '' The discrete dimolybdate !on 
VW2b2-23-6\, Mo 2 0? , exists in N(C.;H 9 ) 4 . salts (see Quaternary ammonium 
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Fig. 1. .Scheme for the preparation of technologically important compounds of molybde- 
num, where M = Li. Na, K, Rb, Cs, and NH 4 . To convert MPa to psi, multiply by 145/ 



COMPOUNDS). Diammonium dimolybdate [27546-07-2], : (NH^feMQaO?, available* 
commercially as the tetrahydrate and prepared from M0Q3 and excess NH3 
in aqueous solution at 100°C, has an infinite chain structure based on MoOg 
octahedra. In:aqueous' solution the behavior of M6(VI) is extremely pH-dependent . 
(4), Ab ove pH 7 mblybd en um(VI) occurs as the tetrahedral oxya nion MoO|^fi b)j|- 
^eT gw"pH 7 a complexseri e s of concentration-, temperatur e-r and p rFg ependerit 
^Tul ihria exist. T he best known 01 mese equilibria leatTTo the formation ot 
the heptamolybdate,. ^[07 02^ (Fig. 2h), and octarnolybdate, MpgO^ , ions. Even 
larger aggregates' may be present in solution and in salts. Both M012O37 and 
Mo3eOu2(H20)i^ have been isolated and crystallographically characterized .(4). 
At sufficiently low. pH in very dilute solutions, cationic forms such as MoO^ 
and Mo0 4+ are present. 

The polymolybdate and heteropolymolybdate ions constitute a broad and 
commercially significant class. In these ions molybdenum is six-coordinate with 
octahedral geometry (4-S). Oxo (0 2 ~) groups bridge the 'Mo atoms and serve, 
as terminal ligands on some of the Mo ions. When other atoms are present 
during thie acidification of molybdate solutions, a series of heteropolymoly fo- 
lates is formed. For example, cations such as Cr^ or Co?*,, or anions such 
as PO4" or ASO4 - , form the heterbpoly anions HeerMoeO^ , HeQoMk^O^T , 
PMoi20:lo> and AsMo^Oijo, respectively. The yellow ion, PM012O40 , is analyti- 
cally useful, being formed in the molybdenum test for phosphate ion. Poly- and 
heteropolymolybdate ions are used in the precipitation of dyes. The protbnated 
forms of the ions are strongly acidic. and many poly- and heteropolymolybdate 
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(g) (h) 

Fig. 2, Representative structures for compounds of molybdenum(VT): (a) molybdate(VT), 
MoOf" ; (b) tetrathiomolybdate(VI), MbSj"; (c) tetrakis(peroxo)molybdate(yi), Mo(0*)<~; 
(d) ctVtnoxodiethylenetri^ (Mop 3 (dien)), CjHjaNaMoOa; (e) 

cw-bis(acetylacetonato')dioxornolybdenum(VI), MoO-;^**?!^; (f) bisfdialkylditbiocar- 
bamato^disulfidooxomolybderiurritVI), M60(S^(S 2 CNR2)2 (R = alky)); fg) the dinuclear 
core structure for Mo 2 Or complexes; (h) heptamolybdateiVI), MoyQ^- 



compounds have catalytic activity that is attributable to their ;,acid- base or re 7 
dox properties. 

The . reduction of molybdate salts in acidic solutions leads; to the forma- 
tion of the molybdenum blues (9). Reductants include dithionite, stannous 
ion, hydrazine, and ascorbate. The molybdenum blues., are mixed-valence 
compounds where the blue color presumably arises from the intervalence 
Mo(V) — Mo(VI) electronic transition. These .can be; viewed as intermediate 
members of the' class of mixed oxy hydroxides the- end members of which are 
Mo(VI)0 3 and Mo(V)0(OH) 3 [27845-91-61 Mo6 3 :and Mo(VI) solutions have been 
used as, effective detectors of reductants. because formation of the blue color can 
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